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became so badly heated that they were difficult to handle,
and the expansion and subsequent contraction had seriously
affected the accuracy of the dimensions. For instance, a
hole 15 inches in diameter when a piece was cold became
15.009 inches when a light facing cut was taken across the
top of the casting, so that measurements made while the
piece was hot had to be corrected for expansion, which was
often a difficult matter. The elimination of such inaccu-
racies and the saving of power are of sufficient advantage
to warrant the use of coolants in turning such materials
as cast iron, where their use is not an absolute necessity.
Experiments conducted in England by Dempster Smith
showed that where coolants were used in drilling with
twist drills, using a feed of 0.040 inch per revolution, the
torque was 72 per cent, and with a feed of 0.030 inch per
revolution the torque was increased to 92 per cent of the
value obtained when operating the drill dry. When ma-
chining soft, medium and hard steel, the respective thrusts
were 26, 37 and 12 per cent less when a coolant was used
than when the drill was operated dry, but no marked differ-
ence was found for different rates of feed, as in the case of
the torque. Experiments conducted with boring-bars and
trepanning tools showed the following relation of power
consumption for different conditions of operation: Tool
operated dry, relative power consumption, 1; pure water
delivered to tool, relative power consumption, 0.91; soap
and water delivered to tool, relative power consumption,
0.94; emulsion of oil and water delivered to tool, relative
power consumption, 0.87.
Another investigator found that liberal use of a cooling
medium on twist drills reduces end thrust by 35 per cent
and torque by 20 per cent of the values secured when oper-
ating the tool dry, thus effecting a large saving of power
as well as increasing the working efficiency and duration of
sharp cutting edges for the drill.
Fire Hazard in Use of Cutting Oil. The use of water
for cutting purposes, while quite desirable from a fire
standpoint, was soon found to produce inferior results as